#Hfl2002- 368341 

(P 2 0 0 2 - 3 6 8 3 4 1 A) 
(43)^Hi0 3 I /&14^12J32O0 (2002. 12.20) 



(51)Int CI 7 




F I 




f-73-r 


HOIS 5/34 




H01S 


5/34 


5F073 


5/024 






5/024 


5/14 






5/14 












tt*JS«C>»19 OL (£10H) 


(21) H-iS§2&-& 




<7l)tMKA 


000005290 










-+- 0ST ^ T* 3£ feh +4- 


(??) MM B 








j|OM&=Pft;ffl E*.«>i*i 2TI6f it 






(72) M 




HjEB URi 


(3i)ffi$fc«l±3g#-s§- 


0 9/8 7 7 9 5 2 








(32)ffi$fcf3 


^/&13^6 J! 8 0 (2001.6. 8) 








(33)®3fe*g±^SB 


*H (us) 


(72)* 




mm mm 










HSf ttfflEAfflrt 2 T 1 6 S 1 ^ * 
















(74) ft« A 


100090022 























(54) imw<v%m if**-, -tax&fli^fcrajefflftSR 



(57) 

-atfMQW#|3ti: 8 0 0 (imi 9 gU>*ffi3§* tr^-T-S 
^T^Tt <£V\, f§14Ji4(cK»LT^2 0nm~#-J5 0 

3 a, 3B»5, ¥m&i'-- i Fm^-&m&-&Astzit7 



(19)B*S«FffJt (JP) (12)^HH <2a$B (a) 




( 2 ) 

1 

h i m^j:xfmsMstm<o^t£< ttiiu k- 

$H"CV^-5. 8 0 0 tx mJW±»*gg§ft^^r-r2)#m4 

0~5 0nmT-fc5f»#lS 1 «f*^-„ 10 

1 0" — 3 x l 0 ,8 cm K— ev^tl-O^fltJfcJS 
[fi*JS4] HUfBn^ [?—s<ls Se, Sfcitf 

[fS*3S5j Htfta*t6Sft* s 1 0 0 0 y m«t tfftvfft 

m&i-z±fflc&it>m<D3zi&mm{zMz>%.x'ffi 
i~i o cDv-'-ftb^w^^ vm^F-o 

<£>tftHT';fc5aii#if 1-1 0©^ftiW#ifl£ 

itmm 1 3 ] mm^mAmw^^y ^ j^t-fc 
i 4 ] Hute#Fg^ o. 5~i.5 %<D!£mm 

[»#*15] *tg^wtBt«ffifS5%J; 
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[ft*3B 1 6 ] tbttjtCDiKfi^^ 1200—1550 
nra (<DffliZ.fo&) T-fc-SfMi^l — 1 5©l^-f*l,/4M£>¥ 

(M#Jf 1 7 ] W^JI 1-16 Ob vf *lft»«>!HlflE 
^t5'>/<C<tfcli©uyX?rtU A»oflME¥W# 

[1**11 1 9 ] 2 0 — 5 OnmT'fc 

Xf&9. 8 0 0 (i mi 9*V>*S»*4tt6#Sl^ 
iAJ6^(OSi5:^/>/ cC < t b3mx-ibZ>Z.k&Vfmk-j-Z> 

[0 0 0 1 ] 

[38§H©«i-Sft«#SN *38Wli#fifitfF-#F (mult 
iple quantum well : MQW) tHat^^Ti-SfSteJl (31 

[ 0 0 0 2 J 

[t*©gi] MQW#?a££f§t£Jl 

*0WMQWt^iig<O 1/— -^^^(D^rffiffiitC) l ^ij^ia l 
(a) K^-To 

[0 0 0 3] Ull (a) -C^LfcU— !f 0iJ^T' 

xm^^^^m-wm^h^ho n 

J13A, ffitt!4, y^K-^»±lFB3tMC^feJi3 

Jl5^^tf 0 rtLP>»Jl(4 x S«1<0±(C, #i];L{£*$S 
^Jffi^^ffi'fiK* (MOCVD) S©i9 4^fflif 

[0004] 01 (a) -t-*Lfci 5ic N ette4i, 

I^Sci"S3tH ISiifeS 3 A, 3BI4, »feO*H!iy^ 



( 3 ) 

3 

VM? % n,ffim$m<D. pI^*l7AinIft<jj| 

v^sfltmiffl (s,) s^HKiro^sf-^^nsm 

(S,) ir&^rrSBffcft (L) 

[0 0 0 5] flH4Ji4tt, 
Fig ©^ n "b # Wfft M 14 Wfifc £ ft -5 M Q Wffiit 

ng^-f±, -*f©^ig£Wg, »v<y(.^+ 

MQW«it(C*3(t5#acO«^g (sub-layers) 
©^ft^ft©i¥^l4ii[nmT-fc 5„ 
[0 0 0 6] SttJl4(c:^-r-5T^*5J:T>*_hgl53t^C 
&£»J13A, 3 BCD^r*L^r*nt4, ffittl4^iLtl/ 20 

i-, ^KPBCiifc^og^fllig (SCH) SrlrtSJ: 
•9 (C^fi+^tL-CV^o Ell (a) © ^St^Ri, '*S> 

T\ Sfcii^^t'^A H-T^^^^g^ (edf 

a) ^? ^^^©±5**7 r-f 

XMWL, it*?/^ '<^© I'-f ffl*© Aff 4*« 
[0 0 0 7] jfi#s ^fy^-^y h t«l©jlff 

(WDM) V^^Aco^JgSr^l^ttJLTV^o 
m>*J5»^7r-r^<i, ±9 Six, *fc 

[0 0 0 8] MQW^iB^fciUffl^C^Vf V^l' — - tf 

*ftnat5ioo*fett ( (D *fi<-r 

*«ffi£S^Si©3K#as<6;*-r-5. Z<DZkCi, 
ffl*3SSje^5«afp(E*i*8(ElsatSrJ;«>*%<i-S. 
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<-re^tf4, 01 (b) T-*Lfc<fc fl-SM&»S 
. : H»*«:.««>5~i£K:fc5o. @1 (b) fobWbfcttX 

»H**W»&&«Wffitefcfc*. C»i7l;, 
[0 0 0 9] d ©fflHtt, UJ^)iBffi©Si***r«-f S - 

^<^mm.m^:tnw^ j r') Tom-tom*. *s<tt>* 

M Q Wffim^<D#t%W ft * — /W&JK&S 4 *LT 1/ ^ -a, 
[0 0 10] <Sffl^3, GR 

i£©gr i ^mmA^mytmtKom^m-r^^t^L 
[001 1 ] 

Tzm&\z\~x&&ztiit¥mfti'-iF**<ovkmi:B 

[0012] 

*S©±^Kg$tL^:^7S' KJISrWL, 8 0 OnmW± 
#F»fc-€rO#F«t»«-rs^*< ttlfl©»»I 
&£>H<7W^/5S 2 0~5 0nmffo5rtlr#itt5^ 
[0 0 13] £7t, *^B^i-*3^r(4, J^SP*^, 
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[0014] 

imm<omm<omm] -st-is, *mm&. 

*t LT#fi8£*L5) ^@K)^:t5 0 

?-M\ #£L<li, gE(ctft^Lfcl3l (a) (DKrB^lit 

Qwmm mi (a) k^^l-cw^) te. psh-s 

£iA#Ji 3 At 3 B<DP^(C^^ttri/^ 0 

-^m^mmnfttnm&xte, mi (a) -c^l^ 

94-f<T>0*>. 8 0 0 timl£tcte*:tl£l±<D&M^ 10 
(L) *&1r%u-Vm+fck<\^mx-$bZ> 0 

[0015] MQwfs&m&m-tz^m&i''*-' -rm^-fr 

[0 0 16] L^Utf^ MOCVDia^i^ | 
JMSteiiiJfcft^iBeT-jg r o T#Fil ICS* * ft 5 

[0 0 17] **W<oi^-if*^(oea|[?Bri:#«^#© 
ji^/w^-^v Kiaco l^JSrlH2(C7ni- 0 H2I4, &m 30 

* 7 sx KJI 2 A<D±KT«B3teR! DiifeJB 3 A, Stt/f 
4. ±«P3tE3 i:ii«>« 3 B. *3J:t>*±a5^7 s> KJB 2 B 

<fc Sf£Ji4te#FJi4 A<tPfMJl4 B<7>£ 

Ft^Ti-SMQW«iSS:«PLTV^S 0 ffittf4^7 
5/ KB 2 A, 2 B<Z>mteiB«Six-CV>S3teBBUii«>Jl3 

a, 3 Bf*. -t*i-pnoiaj*iJ¥*dsettB4»c»L-c 

»ffc£&5±pfct,T*j«£ftT^So 40 
3 a, 3BI1 i2T/TtfcJ;5(:, ^ti^fficoziL^jv 

K^*3V^r#«^eaSr*-t-S 0 
[0 0 18] lIUT^LfcJ; ?t£, ^> K=¥^ s>:/f*, 
ffitt*4(7)MQW«ag(^#F-eftt/jN$ < > MQW* 

-vm^-com i <o**«*«f»f*, ffitts 4 co'>& < 1 1 

li^#Fi4 A<^ft^$IS-r3Pti£Jl4 B(d K— 
vM^A£ft, -tortfc.fcij K— ^tl*8*:»dtL 
TV^ri-efcS. IH 3 (c) ttlfi<OW»»i:#FJl 50 
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Mlctttli. K— ^ffittSfi. ^^^*5*t^»©#FB 

tmmmizfcif htix^xh^m3 (b) Q * 

*WK:J:fttf. ±fittii« K-^««8lcat snt^ 

[0 0 19] K-^fflttSSr^-TS^to^fflV^S K- 
*nffl^W»^»a-C*>So K-tV^Mlj:, 1X1 

o ,? -3x i o ,8 cm 3 mmicm7£-tz>c\ ttm^^\ 

Hi~5 «t 5tc^#>3 r. bte.mm.Ztifo^k^^o z\b*& 

1 0 ,8 cm 3 fSttil 4 0>jfeftttas* 

[0 0 2 0] nIK-/^hWlt*fe5^, **W-e 
OS^pSK-^hH Be, M g ^fcttZ n <£>l^ 

3fcHf§Ci£#>Jl3 A, 3Bj5\ ^ft^ftOff^d* 2 0 — 5 

0nmOfflSHi*jfc:S9^£ft5 J: 9 lcKg£ftT^5 

fc^>o ifclZitm £&£>m 3 A, 3 BCDm^fc 2 OnmJ: «9 

o-c<ftv^K»«at-c«asi^Jtu»a. fib*, *Hi:i£&> 

[0 0 2 1 ] ±m C&frm 3 A, 3 B f3u SttS 4t^ 

*5J:U ! T9i^7yKS2B > 2Ai^fp^Mt 
5 0 ^7'7K12B, 2A©^yK*+y^^*- 

fi^ttil4 0O/<> K^r> 5/^^/1^^— J: r) fc^#^ 0 
H2-C*LfcJ: 51-, 7t^CaAi6jl3 B, 3A(7)S/J^^< 

V K=¥ir s/^^/U^— E 2 t<Dm^, OmeVJ^JbX 

[0 0 2 2] HI 2 Lfc X 0 ftffl C&bbm 3 A, 
3B&, 0iJx.tft#jSS (sublayer) 3 B, , 3 B 2 , • • 
• • • 3B„, *3iV3A, , 3A 2 , 3A n O 

i 5 I- 3 iBK±^**i^«i!tt 5 1 i ^ff 4 Lv>. * 
^WCctntf. rttb^n^n^1S^S^>K=¥^2/ 
^ji^^*— tt, ID 2 £03 (a) T^Lfccfc 9 g 
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ttl4^bS< t£Z>\z^tixvg&mcmJMi,x\,^< 0 si 

3(i,i«i3B,, 3B 2 , 3B„T«^ 

IPC^I^- iScD^A, , A 2| A n , A 0 ^ 

5^7^ k» 2 B©m©»ai3**fttv^r fcica 

B£*LfcV\, @3 (a) fdtt, Jf 3 B, t-tixK: 

Ai , A 2 , A n joit^Aofi. K3? 10 

in 3 (a) <Dffimx*7Fi,tz£oic mm-tz. 

[0 0 2 3] 13 ( a ) fr< LT> K=¥-V 

Efl CiA#>Jf 3 B fi % »JgG R I N — S C HlSitSr^i-^ 
il^ttfiSo ffildJg«Lfc«fc *gflCiA£>g3 A, 

3Btt N 3g«it^JO^{CRg^$tL5fcCOT*(i>il/\ flt 
/£Jf (sub-layers) (DgL^-t r. £ IA\ L 

[0 0 2 4] #3g0!<E> U-if m^te. ^0#F1 4 ACQ 30 

4 A co/±*SM^ Sr*Mt^- S fc * td 5 1 o « 9 

o?l*9 3I^S:^-r 5<fc 9(cM$ntV^o 
[0 0 2 5] ±ldfg»LfcJ;5fd, **«©^-f5lW- 
tt, ^ 8 0 0 // rnJ^±cD^S^S (L) S:fft5Ci:# 40 
«P£LV\, ±9#*L<te, LfiJKjl 0 0 0 /zmJ:9* 
v\ ftfiM^8 0 0/zmJ;9gi/^, ys—fWt^to 

tf*SSfi^s 00// mJ^±co, jfctfctofiv^SSS: 
WT, * lt«S©Slt W 9 0 %a±T'fc 5 r t ^ 
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^>^M«i-^>o 1 0 0 0// m»±^«M^I't6 u 

[0 0 2 6] £fc{d, jt&m<0\s— *fgPp°pO0fJ^lll4Sr# 

4 1tt, «©^ s *f9 a^bdc6^aJ^9^ 
_bldffifi£;}xT^6 0 ay>->^Xlla#i — if 

fctt^jSl^Xl 1 btf^y*-— 0<DHgtfi£< td 
EHSttTV^o u-if^4 lid J: r>f^ 
1 2fd*»-&£*u5<fc5K, *77>f^l 
1 b\Zffij£LX'<?ytr—i?l 0<DM%mcmW£tlX\<^ 
5 0 * h K 1 3 tf* If ^T- 4 1 <7)t£«ffitdj£ 

SLTiaa^n, *^e><o*itjAS:E«i-s. 

— ^ i/yxi i a i/yxi i b<offl\zteT'< y\s—? 

i 4#E«£jft,-t\ *7r^^^e>^M9*ds»*J$ix 

[0 0 2 7] L< f*. 3fc77^^ 1 2f*^;<7)4 3 3te^ 

T 1 2 a ^M$^t*77^^^l^-f^fy^l 2 b 
^tt^o 7r^^i/-r>f^i2bogit»«fi 
*i^3nmi^T-efo5d LV\ (CCOStt««*§ 

full width of half maximums (FWHM) t Ltti 

E»**«f4ft2nmfiiT. * l-T* fcMfd^^ L < ttft 
1. 5nm£JlTidKff*ix5o L*»Lftj&se>. 7 7 ^f^ 
u~ f>fy^l 2 b©Rit*««tt. ^—9**^8^6 
K^KSPpSJUBJ; 9 fc^ct < 45-<# 

t, *77^/<l 2^exz>ix-if*o«8lt-*Hi*Wtt 
|d*5*t4K^E~ K^r^^Sr«^*)tfm*L. f^td N 

£ 0 0 4O^O«K<7)^— if^i^^— /Wi±f9iSv^Hi^ 
*fc^53i©u— «f*^a— yuj: «9 fc J: <9^^ 

[0 0 2 8] 

[^JS0iJ] 1 4 8 OnmCOSeirlll 1 (a) T^Lf^B« 

nSl n P^^5nS^77 Kf2A#nH n 
(d, 03 (b) T^-TJ:9(c N T»*[Bi:a»i3A# 



(6 

9 

R I N-SCHMt'/y K— y\ nG a A s P^<D^ 
3Km»-e»ifiSixfc : *g=l.l/i 
m, Jf^2 Onra ; -t L.t , S2§3 A,, 1 g = l, 2/2 
m, J?^2 0njn^7FM£H/c o 
[0 0 2 9] ttTiCSIlBJClifi^a*^ OV>T*ftttS4^ 

<£>±{C. SSlJf 3 B,, Xg=1.2/im, f^20nni 

g2f3B 2l Ag=l.l/im, 11^2 0^^ 
3 X I n G a A s P©±a5*H DiAi6i 3 
tz 0 fc, ±«*5j:VT»*PBi:ii«>«3A, 3 10 

[0 0 3 0] MQW?5t£jf 4te, •?rtl j etti?^4nm^^- 
U I n G a A s P^^^5fl^F4 At«^tl 
fz 0 #Feo-en-etl(*. ff* 1 OnmT% I n G a A s 
P Ug = 1.2/tm) a>fefiR5Kffi«T-H*J»xfco r 
<DMQW»ttli«itH: % ##Ffc:l3^T 1 %©EE«3i* 
£^i-£^<ff^£*lfc 0 nIK-/'>FSe«QW 

« 8 Lfc : m^-OO^ 1 -fe y h f*. #FJI 4At» 

§gg4 BCO^T(C K— h2i^5 X10"cra 8 T\ ^ 20 
T^MQWgfd K-fc°V^UT$5!ig$ttfc (0 3 (b) 

*<Dm tt, **effi«i-£#FS 4 A t -tfttC 

lfloMHMH B^b^5 late©*. 5xi 
0 ,7 cm* K-^V K~b°>^LT§«g£;ft,7t 
(B3 (c) r***ixr^5w^»&Sr "»f*K-^ w 
£^5) o He. Jtftfl&Ji: Lt/y K-^ftitl4^ 

[0 0 3 1 ] ^(Dm. ffiSC0^ h!)y^77-f-iiy 30 

pMmSfL^^ 5/=3rV^l7A«bnSi^n 

5 5/ KS 2 Bfr±&3tffl C&frm 3 BCD_h^?F^^n. 
^©ICpSl nG a A s Pti>bfSLZ>^> ? ? Ml 5 ^ 

mm?, n m<£>®^ 6 a&mj& z titz Q 
[oo3 2] »e>nfc«a«tt, o^r% fiBs**^ 1 40 

0 0 0 |imt**fiS« (L) ft. «BSli 

i^isstii (sit*i%) WS211; 

MSAtM (SW¥9 5%) a«»j*Sft. ^-f*^(08 

L> ««EB»«FJC*5JtS***Hi* (Pmax) ^glj^^ 

ftfco #&ftfctt*tt, *fcT0>*ie*£»fcft5o 
[0 0 3 3] 

[SI] 
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Pmax 




1. 2 ! 




1.0 7 I 




1.0 



[0 0 3 4] ^lfi, S^ofc K-tf^^tt*8i:*S» 
I1 000/i m^tt 5 3 OO^^/O C 
oTcOS^^ffi^PmaxSr^fitUTl^o «1 

:/*^lC»U Pmaxtnm (Se) K-e°y^fiS^ 
(1, *tl^S (L) ^1 3 0 0/imC^^::^ 
^£ft£ 0 

[0 0 3 5] mse^ftTV^ £ ? Pmaxfgii, 
S e (D K— fc°V^aSS^ 1 X 1 0' 8 cm 3 ei£^£ft<5' 
<t, WiESftSSS-T-eioT, *D4 0 0mWtfcSWtt4 

«^*»fc£ftfc*M\ PmaxfitSrS^cfc-rs <t 5 

[0 0 3 6] G R I N - S C H«jg<Pg;fr(PPB£ 

1-5?t#>lC, #K£iifcJl^GR I N-SCH«5g£:£ 

^*r«fPLfc. Six*: ^-If*^©**** 

(11 3 0 0 /zmraf ^ttfCo HijfB Lfc J: 9 IC, ±£&3fc 
BJDjAtf>Jl3 B £ TlflftBl 3 Af*, -eft-?fft, 

MI3B,, 3B 2 , ^oJ:r>*3A,, 3A 2 ^tt5 2f 

ttili7/l/K-^fco/: (Se K-^^IlM 
0 ' 8 cm 3 ) 0 

[0 0 3 7] WbttfcU— 1f*^Pmax<t*SSH^S 
ft, ^^ISmtell6 (a) e^£ft5 Q SI/, 7^—^ 
tt, #*J4 0xm<D%m^frm<OWfy\Z.%t *?J4 0 0mW 
-e^#^WI»**^l[Sr*UTl^S 0 Sfc. B6 (a) 
\±, itffl^yk$>m<om>fyti*1fo2 0 — 5 OnmtDffiHrttCfo 
^^r, 3 6 0mW± 9 W V ^3fetH*lE»35S» fcixfc - 

[0 0 3 8] Pmax^^:^ Cj^g^Ojt^^^gl 

ore, y>\sY— ^*^e*tL. Pmaxt5tffli:ii*S 
rto«a<Ojfci:«)H«3j5il3(E*ixfc. B6 (b) fi, * 
P^DiA*6/f3A, 3 Brt»c#*(0^> K^^^^WaS: 

n G a A s P ^MftM^^ 0 , ttT^Wff^* 
^ttfcGR I N- SCH«ie<HBx.T^5 : 

(1) 13A«, X g = 0. 9 5 fi m, J?^8nm ; (2) 
jl3A 5 , A. g = 1 . 0 /i m, i?^7nm; ( 3 ) if 3 
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A 4t Ag = 1.05//m, f^7nm; (4) i3A 3l 
X g = 1 . 1 fi m, W-Zh 6 nm ; (5) 13A 2) X g = 
1. 1 5/im, J?^6nm; *5j:t/ (6) S3 Ai, Ag = 
1 . 2|im, ff^6nmo 

[0 0 3 9] o^T% giE-r5ettB4^rOT8P5tB! 
COT V K-^I nG a A s Pl^lftM £ *lT/£<5± 

a57tP3ciA^3 smmztitc : 

(1) 13B,, A g = 1 . 2 ji m, i¥^6nra; (2) S 
3B 2 , Xg = 1.15/zm, J?^6nra ; (3) 13 10 
B 3 , X g = 1. 1 /zm, Jp^6nm ; (4) I3B,, X 
g = 1.05jum, Jf^7nm; (5) |3B 5) Ag = 
1. 0 // m, J?^7nm ;*3j;tf (6) l3B fl , lg = 
0.9 5 Mm, J?^8nmo CO«t9f-, ±^4oJ:trFgft 

[0 0 4 0] f^ttJl 4 fl ^rfb^tt^ Axm(DW^^ 
U I nG a A s P7^£>/&£ 5i^F4A^totf 
J&£fttz 0 #FJf O^fr^ftfl InGaAsP Ug 
= 1.2/im) ^6*9, 1 Onm&mZL&ffi Z-t^^m 20 

4 b -tb^h/co ±x(DMQwmvkmmmte 1 %o/±^ 

m^*^-tZ>'<<]&J&£ti, #FJ1 4 A £ I^MJl 

4B^t(CK-/^hSg5X 10 ,a cm 8 t* "^/l-K 

£*l/c 0 ^M§§fi (L) lil 3 0 0MmT*fc§ o 
[0 0 4 1 ] Pmaxi:3t^i:^^S^®^<bc7)Mi^fi 
16 (c) ^£ti£ 0 K-t°>-^^tLTl/^ 

rt^»SO»?5SJfi-r^otLTPraaxttit*PLTV^< It 

gll Pmax£ii5£>&fc&>(£, <b fe 3<B(^PS®«r 30 

^"-r^o d6 (c) fcl^iXTV^ST*— ±f5L/c 

3£fflC&ibm3 A, 3 B(D&fc(Dm^teffa4 OnmX 

feofc 0 13 6 (c) fl ryK-^©*fl:*«tt5 

[0042] mh^M(oitmc^m(D^^ ^ 
(E g ) £afcrtffl]<P3fc^i:&*frJi (Ei ) w 

gV^K=¥-fr y-fzL^/Xsl?— t^M^MM 40 

r^/^K^t^^/^-i (E 2 -E,) £>^ffSr 
^ 1 3 0 0 M mlZf&fetStl, ^rLTffittJf <OS e K-t° 

v-/»«35S5 x i o 1 7 cm 3 KRSSftfc:^ K-^u- 

^m^mi / f^tltz 0 JCi^ E 2 -E, =0tfc^I/-f 

[0 0 4 3] Ztlb<Diy—fm^(DPmaxij&^mM^ 
ft, ^LX^<D&$kt$m7 ^7jk&ftX\,^Z) 0 TtttJ^t&lP 

(ffifrBffic) l^— if* 50 
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fl E s -E,«©IMf[i: LTfift««0^77©«tH 

8Ic^£*lt^6 0 17(1, E,-E.,.H[3ftSiJWP't-Slc:o 
4xT3ttH^li*i*D-*"5r t&*Lt^5. E 2 -E,flS^ 
^9 0meV£fcte^;ft4^±T*&<5£, 3 6 0mWJ;i9;t^ 

ytmjjtmbtitio m^-r^m^^^x, miKomu 

l^4 0 0mfft-jgrofco 18 11 9 OmeV<7)E 2 -E, 
*^-tZ> ^—Vm^-mb 12 0 OraAi 9 S^ffildSfltS: 
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